Amiloride and glucose effects on the intracellular pH of Yoshida rat ascites hepatoma AH-130 cells grown in vivo.
The equilibrium distribution of 5,5-dimethyloxazolidine-2,4-dione (DMO) between intra- and extracellular volume was used to estimate the intracellular pH in Yoshida rat ascites hepatoma AH-130 cells under different growth conditions (log, midlog and stationary). The cells were suspended in a Krebs-Ringer 25 mM phosphate buffer and the effects of variation of external pH, of glucose and amiloride addition on intracellular pH were measured. Proliferating cells had higher intracellular pH than stationary phase cells and this difference was inhibited by amiloride. On addition of glucose the fall in external pH was similar in all conditions and corresponded to lactate production. However, the intracellular pH decreased only in proliferating cells. Stationary phase cells showed an amiloride-sensitive cytoplasmic alkalinization with glucose. Glucose addition also caused prompt recovery to a normal polysomal pattern in these cells that might suggest increased efficiency of the initiation step of protein synthesis under these conditions. The data thus suggest that the increased intracellular pH of proliferating and of glucose-treated stationary phase cells is linked to the rate of protein synthesis and is mediated by the amiloride-sensitive Na+/H+ exchange system. This could lead to increased intracellular Na+ concentration under these conditions and to initiation of growth.